ABSTRACT: Tahe phytochemical constituents from the ethyl acetate extracts of seed and stem of Anethum sowa were identified by qualitative and gas chromatography-mass spectroscopy (GC-MS). Qualitative analyses exhibited the presence of alkaloids, flavonoids, tannins, carbohydrate, steroids and terpenoids in both extracts. In GC-MS analysis of A. sowa 6 notable peaks (3,4,4a,5,6,7,8,9-Octahydro-2H-benzocyclohepten-2-one, 2,2,4,6,7-Pentamethyl-1,2,3,4-tetrahydro quinoline, 5-Ethyl-2-methyl-pyridin-4-amine, 2-(2-Furyl) pyridine, 9-Ethyl 9-borabicyclo-[3.3.1]-nonane and 7-Methylenebicyclo-[4.2.0]-octane) and 5 significant peaks (3-Cyclopentyl-1-propyne, 2,2,4,6,7-Pentamethyl-1,2,3,4-tetrahydroquinoline,3,4,4a,5,6,7,8,9-Octahydro-2H-benzocyclohepten-2-one, 1,5-Naphthy-ridin-2-amine and Octahydro-4,7-methano-5H-inden-5-one) with comparatively higher peak area (%) among 26 and 23 compounds were detected from the ethyl acetate extract of stem and seed respectively. The study encapsulates the information regarding the phytochemical constituents present in the extracts which may have pharmacological importance.
INTRODUCTION
A greater portion of nature is covered with plant kingdom. Plants referred to medicinal plants are a significant segment of inherent medical systems all over the world due to the presence of important natural products. There have been augmented waves of fascination in the area of research in natural products chemistry. This phase can be ascribed to several considerations comprising unmet therapeutic needs, the stunning assortment of both chemical structures and biological activities of naturally occurring secondary metabolites, the utility of novel bioactive natural compounds as biochemical probes. the development of novel and sensitive techniques to detect biologically active natural products and improved techniques to isolate, purify and structurally characterize these active constituents. 1 Our investigation is focused on the investigation onto phytochemical constituents in ethyl acetate extract of seed and stem of Anethum sowa using gas chromatography-mass spectroscopic (GC-MS) approach.
Anethum sowa Linn. (Common name-Dill;
Bengali-Shulfa; Family-Apiaceae), an annual or a biennial cold weather glabrous and aromatic herb, reaches up to 1 m in height. In Bangladesh, it is abundantly cultivated in the northern part of the country and throughout India mainly in Punjab, Uttar Pradesh, Gujarat, Maharasshtra, Assam and West Bengal. It is often found with weed of cultivation and even as an escape in irrigated fields. Its seed has insecticidal, ovicidal and synergistic activity and is also known to contain of dillapiol and also contains essential oil having antioxidant and antimicrobial activity. 2 The aim of the present work was to phytochemically screen the plant metabolites present in the ethyl acetate extract of seed and stem qualitatively by applying phytochemical tests and quantitatively by gas chromatography-mass spectroscopic (GC-MS) analysis. In GC-MS analysis, the percent area represents the percentage wise amount of the respective compound.
MATERIALS AND METHODS

Plant
collection, identification and authentification. Fresh stem and seed of A. sowa were collected from BCSIR campus, Dhaka and identified by the taxonomist of Bangladesh National Herbarium, Dhaka, where a voucher specimen (DACB No. = 31282) has been deposited. Extraction and processing. Freshly collected stem and seed of A. sowa were dried in open air and powdered by using a grinding machine. The air-dried and powdered material of seed (250g) was soaked by ethyl acetate (2.5 litres× 3) at room temperature for 2 days against each soaking. Consequently gummy mass of ethyl acetate extract (2.01 g) was obtained from the filtrate using rotary evaporator under reduced pressure. By the same process, the air-dried and powdered material of stem (250g) was soaked in ethyl acetate (2.5 litres×3) at room temperature for 2 days for each soaking. Consequently, gummy mass of ethyl acetate extract (1.45 g) was separated by filtration followed by evaporation of solvent using rotary evaporator under reduced pressure. 2 The ethyl acetate extracts of seed and stem were subjected to qualitative phytochemical screening and GC-MS analysis.
Chemical reagents for screening of phytochemical constituents. Chemicals 
Instrumentation for GC-MS analysis. The GC-MS analysis was performed on a GC-MS-QP 2010
Ultra instrument equipped with AB innowax column (30 × 0.25 mm id, film thickness 0.25 μm). Initially, oven temperature was maintained at 120 0 C for 1 minute and temperature was gradually increased up to 270°C for 25 minutes and 0.5μl of sample was injected for analysis. Helium at 1.15 ml/min was the carrier gas. The sample injector and mass transfer line temperature were set at 200°C and 250°C and split ratio was 200 throughout the experiment periods. The ionization mass spectroscopic analysis was done with 70 eV. Mass spectra were recorded across the range of 50 m/z to 650 m/z for the duration of 40.75 minutes. Identification of components was based on comparison of their mass spectra with those of Wiley and NIST Libraries, Adams 6 and by comparison of their retention indices with literature values.
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RESULTS AND DISCUSSION
Analysis of phytochemical constituents. The phytochemical investigation of the ethyl acetate extract of seed and stem of A. sowa revealed the presence of carbohydrates, flavonoids, tannins, steroids, glycosides, alkaloids, anthraquinone, and terpenoids. On the contrary, only saponins are absent in extract of stem and seed. In addition, carbohydrates, flavonoids, tannins, alkaloids, steroids and terpenoids are present whereas glycosides, anthraquinone are absent in extract of stem.
From the previous study, it is evident that carbohydrates may possibly increase the potency of the therapeutically important ingredients. Hence, a finer curative result may be gained from the combination of active principles in each plant than by single isolated constituent. 8, 9 Additionally, tannins have antidiarrheal impact and these substances may precipitate proteins on the enterocytes reducing peristaltic movement and intestinal secretion. 10 Furthermore, saponins have expectorant, cardiotonic and hypoglycemic activity. [11] [12] [13] [14] Besides, glycosides have laxative, diuretic and antiseptic properties. [15] [16] [17] Moreover, flavonoids demonstrate significant antimicrobial 18 , hypoglycemic and anti-diabetic, 19 anti-inflammatory, 20 antioxidant, 21, 22 , anti-tumour 23 and free radical-scavenging activities. From the phytochemical study it was revealed that the ethyl acetate extract of seed and stem may have antiinflammatory, antioxidant agents associated with free radical-scavenging action due to the presence of flavonoids and antidiarrheal activity owing to tannins. In addition, the presence of terpenoids indicates that the ethyl acetate extract may have cytotoxicity activity. GC-MS analysis of the extracts. In the GC-MS analyses of A. sowa, 26 compounds were identified from the ethyl acetate extract of stem and 23 compounds from that of seed. The recognition of phytochemicals is determined by the peak area, molecular weight and molecular formula. The chromatogram (Figure 1 ) of ethyl acetate extract of stem represents 6 notable peaks. Among these, 3,4, 4a,5,6,7,8,9-Octahydro 2H-benzocyclohepten-2-one with retention time 6.135 has the highest peak area (17.098%). In addition, 2,2,4,6,7-Pentamethyl-1,2,3,4-tetrahydro quinoline giving retention time 8.654 refers peak area (10.51 %) while 5-Ethyl-2-methyl-pyridin-4-amine with retention time 10.328 exhibits peak area increased by 4.69% compared to 2,2,4,6,7-Pentamethyl-1,2,3,4-tetrahydro quinoline. Table 5 . Chemical structures of the most prevalent compounds of ethyl acetate extract of seed of A. sowa. 
Name of compounds
CONCLUSION
This study accentuates the presence of many secondary metabolites in the aerial parts of A. sowa as well as provides an overview of the different classes of molecules that may have pharmacological importance. So, further studies are needed on these phytochemical constituents in order to isolate and elucidate the structure of these compounds with different biological activities.
